Orally active inhibitors of human leukocyte elastase. III. Identification and characterization of metabolites of L-694,458 by liquid chromatography-tandem mass spectrometry.
The in vitro and in vivo metabolism of N-[1(R)-(1,3-benzodioxol-5-yl)butyl]-3,3-diethyl-2(S)-[4-[(4-methy l-1-piperazinyl)carbonyl]phenoxy]-4-oxo-1-azetidinecarboxamide (L-694,458) was studied in male Sprague-Dawley rats and rhesus monkeys. Analysis by LC-MS/MS and NMR revealed that the major metabolite generated in incubations with rat liver microsomes resulted from N-oxidation of the piperazine group, while the major metabolite generated in monkey liver microsomes was the catechol that resulted from O-dealkylation of the methylenedioxyphenyl group. Other metabolites observed in these incubations include the piperazine N-desmethyl, several monohydroxylated derivatives of the parent compound, and three products that resulted from cleavage of the beta-lactam ring. Incubations of parent compound with rat hepatocytes in culture generated two major metabolites that resulted from cleavage of the piperazine ring with the loss of an ethylene group from one side of the ring; one of these metabolites retained the piperazine N-methyl group, while the other did not. The metabolite profiles in vivo were similar to those observed in vitro, but they were much more complex owing to secondary and, in some cases, tertiary biotransformations of many of the primary metabolites. Bile obtained from orally dosed rats contained more than 40 parent-related components, and many of these metabolites had arisen from piperazine ring cleavage.